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CHAPTER 1
INTRODUCTION TO THE PROBLEM
Significance of the Study
There is an essential need for the students in our
classrooms to understand that there are relationships 
between the subjects that they study. Education is not 
intended to be several separate entities of knowledge, but 
instead one entire experience which prepares students for 
the future. Many times, students fail to see the 
applicability of material learned in one subject in 
relationship to the concepts taught in another.
As an eighth grade physical science teacher, I often 
encounter this lack of subject transfer. My students are 
unable to apply the math skills they have learned to the 
science material that requires their usage. To these 
students, math is only performed in mathematics class; 
science is a separate subject which uses only scientific 
skills. For these students, math and science are unrelated
Most secondary schools are structured so that our 
students receive equal amounts of instruction in several 
subjects during the course of one school day. Even though 
these subjects may employ common skills and cover related 
topics, the students are exposed to them in a disconnected 
manner. Therefore, they are unable to understand the 
relationships between the courses. It has been suggested
2that scientific concepts which require mathematical skills 
could be better perceived if the subject matter were 
presented in an integrated approach (Beane, 1993; Friend, 
1985). By integrating science and mathematics, students 
should be able to see the applicability of the math skills 
they learn with the science concepts that require their use. 
Integrating the two disciplines will help students develop 
an ability to transfer material from one subject to another.
Statement of the Problem
The purpose of this study is to determine the effects 
of an integrated math/science approach on the proficiency of 
eighth grade physical science students.
Hypothesis
There will be no significant difference in the academic 
performance of students who do and do not participate in 
integrated science units.
Assumptions
In order to carry out this study, the author must make 
the following assumptions. First, it will be assumed that 
each student in both the experimental and control groups will 
try his or her best on the testing instruments. Secondly, it 
will be assumed that each student will give his or her best
3effort on all in-class and out-of-class assignments. The 
author will also assume that students have not previously 
studied the material at the level carried out in this study. 
Lastly, the author will assume that the control group is 
taught the same basic concepts that the experimental group 
is taught, only they are taught in the traditional, non- 
integrated manner.
Limitations
There are several limitations that the author will be
accounting for during the course of this study. First, the 
author taught the experimental group and a colleague taught 
the control group. Because no specific observations were 
made of the two teachers by an independent observer, it is 
possible that differences in student performance could be 
attributable to differences in the personalities of the two 
teachers. Second, the author will not be supervising the 
manner in which the control group is instructed or tested. 
This is the responsibility of the participating teacher. 
Also, the author will be unable to control the extent to 
which participants of both the experimental and the control 
group interact outside of class. There will be the 
possibility of shared information as the unit progresses. In 
addition, the testing instrument used in this study is a 
teacher-generated test. It has been critiqued and approved
4by the author, the participating teacher, and another 
professional educator, but it is not a validated or 
standardized test. Another limitation is the time of day 
that the class is held. This study will be conducted 
immediately after lunch, so students might tend to be less 
attentive to the instructional situation. Lastly, the
author will not be able to control for the events which take
place at home that could affect either group's ability to do 
homework or study.
Definition of Terms
Integration is the process of simultaneously teaching 
two or more subject areas by combining common objectives.
Simple Algebraic Equations are equations which have 
only one unknown variable. Ex. 4x + 5 = 13 ; 5x = 50
Physical Science is the study of matter and energy in 
relationship to the world around an individual.
Proficiency is the ability for each student to achieve 
the best score that he or she is capable of earning on the 
pre-test and post-test.
Simple Machines are inclined planes, pulleys, wheel and 
axles, screws, levers, and wedges.
Complex Machine is a combination of two or more simple 
machines which work harmoniously together to accomplish a
task.
5Work is defined as the amount of force applied to a 
certain distance. The mathematical equation to solve for
work is W=Fd.
Power is defined as the amount of work that can be done
in a certain amount of time. The mathematical equation to 
solve for power is P=W/t.
Force is defined as an object's mass in relationship to 
a specified gravitational pull. Gravity is 9.8 m/s2 on 
Earth. The mathematical equation to solve for force is F=mg.
Manipulating Variables is a mathematical process in 
which a given formula is manipulated in order to solve for a
different unknown. Ex. W=Fd can be manipulated into W/d=F.
CHAPTER II
A REVIEW OF RELATED LITERATURE
Our present educational system has been the center of 
attention in many recent newspaper and magazine articles, 
books, journals, and political platforms. Even the 
President of the United States employs various committees to 
evaluate the strengths and weaknesses of our educational 
institutions. Colleges and universities are continually 
publishing new research suggesting methods which could 
improve the quality of education in America's local school 
systems.
Unfortunately, most of the articles, books, and 
viewpoints presented today suggest that the educational 
system in the United States is not performing to standards. 
(Doulin, 1994). In particular, much of the research implies 
that the science and math competencies of American students 
appear to be inferior to those students in several other 
countries. Additionally, the achievement scores of American
students have declined in the 1970's and 1980's in the
fields of mathematics and science (Berlin, 1989). Many 
authorities have interpreted these declining test scores to 
be evidence that traditional curriculum practices are 
failing. Students need to learn math and science as it 
applies to the present, not the past.
7Because of these startling statistics in mathematics 
and science, new methods, such as cooperative grouping and 
hands-on instruction, have been implemented in school 
systems across the country. But even with these techniques 
in place, studies show that American students still score 
significantly lower than students of other countries in math 
and science (Berlin, 1989).
Beane (1993) suggests that one reason for these 
disappointing statistics is that many American students 
truly do not know how to apply the skills they learn in math
and science to real life situations. He attributes this
failure of application to the manner in which students 
physically experience their daily education. Children spend 
their days journeying from one classroom to another, and one 
subject area to another. Consequently, they view subjects 
as a change in behavior, teacher attitude, area of the 
school, and time of day (Jacobs, 1991). Beane believes that 
students do not make connections between subject matter and 
therefore cannot connect their total educational experience
to real life situations.
One solution to this problem is to integrate the 
learning experience of mathematics and science (Solomon, 
1994). By simultaneously teaching these subjects, they 
become dependent upon one another and are not broken down 
into discrete concept areas. Students become involved in
8various activities that use mathematical and scientific
skills at the same time, thereby fostering a direct
application between the two subjects. Integration dissolves 
subject area lines, and it opens possibilities for knowledge 
exploration and skill development to the student (Beane, 
1993). When students physically experience an integrated 
education, they view it as a movement from one activity to 
another, related to a theme rather than a subject. Because 
integrated learning breaks down barriers between subject 
areas, students begin to see how their schoolwork relates 
(Solomon, 1994).
The concept of integrated learning has been present for 
some time now. Previous studies have been conducted by 
Berlin (1989), Alvino (1990), and Jacobs (1991)- all of whom 
are advocates of integrated learning. In their studies, 
they found that integration encourages students to look for 
continuity between previous learning and new learning. 
Instead of learning concepts in a piece meal fashion, 
students are presented information in a connected, holistic 
manner. Children do not have to wonder why or how the 
subject matter relates when it is integrated. Also, Jacobs 
(1991) found that when an educator designed an integrated 
lesson to meet certain objectives, the students acquired 
these targeted concepts more effectively. In life, a child 
is seldom found using science skills and math skills
9separately to solve a problem. Most situations require a 
blending of both skills. When students are encouraged to
become involved in a lesson that facilitates both
mathematical and scientific skills, real world applications
make more sense to them.
A teacher's role in integrated learning is extremely 
important. Due to recent studies concerning integration, 
there has been a significant increase in teachers who are 
experimenting with this new method. Traditionally, teachers 
taught only a specific content. Many times this content 
reflected their own values and interests as an adult (Beane, 
1993). Consequently, students were forced to listen to a 
biased lesson that frequently related to nothing in their 
lives. With integrated learning present in a classroom, 
teachers are no longer "specialists" but instead are much 
more broad and general in their approach.
Researchers, such as Lehman (1988), Harty (1988), and 
Reyes (1993), have focused on the educators who have 
implemented integration in their teaching methods. They 
discovered that when teachers were provided with good 
materials for the interaction between subject areas, their 
students were more likely to see the connections between the 
two disciplines. Their research also demonstrated a direct 
correlation between the preparedness of a teacher in an 
integrated class to the outcome of student learning. When a
10
teacher was provided with proper materials and support, but 
did not prepare lessons with good connections between the 
subjects, students did not see the relativity among the 
concepts. Harty and Reyes (1993) found that a teacher's 
attitude directly affected the success of the integration 
process. Integrated learning, therefore, is not a solution 
to the problems educators face unless the teacher 
implementing it is trained, focused, and dedicated to the
cause.
There is specific research, conducted by Friend (1985) 
and Farrell (1988), on the subject of integrated mathematics 
and science. Through their studies, Friend and Farrell 
advise physical science teachers to teach in conjunction 
with math teachers. The main goal of math and science 
teachers, according to Farrell, should be to develop a 
transfer of learning between the two subjects. Friend
recommends that teachers must "meld" science and the
necessary math concepts to increase the student achievement 
in science. Possessing good math skills increases a 
student’s competency in solving science problems. 
Furthermore, Friend implies that there are many science 
experiences in which students find it genuinely useful to 
employ math processes. When science and mathematics are 
separated from each other, students never learn by 
experience that there is a relationship between the two.
11
Consequently, when forced to solve problems which employ the 
simultaneous use of mathematical and scientific skills, 
students have difficulties.
The review of literature presents a strong case for the 
benefits achieved through integrated learning. In 
particular, there have been many studies which suggest that 
science and math are optimally learned when taught in an 
integrated manner. The problem solving and critical 
thinking skills that students use in math and science 
classes are strengthened when applied simultaneously to a 
given situation. Students actually experience the 
connectivity of science and math when they learn the two 
concepts together. Mathematics is the language of science; 
the two compliment each other beautifully. Through exposure 
to this method of teaching, students can learn to combine 
all of their skills and apply them to any given situation in
their lives.
CHAPTER III
PROCEDURE
This study was designed to determine the validity of 
the null hypothesis that there would be no significant 
difference in the academic performance between students who 
did and did not experience an integrated mathematics and 
science unit. The research design of this study consisted 
of a control group and an experimental group. Both groups 
were exposed to a science unit on work, power, and force, 
and both were administered the same pre-test and post-test
instrument.
The participants in this study consisted of two classes 
of eighth grade physical science students with twenty 
students in each class. One class served as a control group 
and was exposed to traditional activities in science only. 
The other class served as an experimental group. The 
experimental group was instructed using integrated 
activities in both math and science. The control group was 
taught by a participating educator in the author's school 
system, and the experimental group was taught by the author 
of this study.
The study took place in an urban junior high school 
which consisted of approximately 420 eighth graders and 400 
seventh graders. The school was divided into five total 
teams - two seventh grade teams, two eighth grade teams, and
13
one split seventh and eighth grade team. Each team was 
comprised of approximately 170 students who shared the same
core of teachers. The classes of students involved in this
study belonged to two different eighth grade teams.
The community in which this study took place was an 
urban community consisting of a variety of racial, social, 
and economic backgrounds. Most of the residents were 
Caucasian, but there were significant numbers of African
Americans and Asian Americans. These racial and social
groups were randomly located throughout the city, but the 
economic populations were specifically located in certain 
areas. The junior high where this study was performed was 
the only junior high in the school district. Therefore, the 
proportions of racial, social, and economic backgrounds in 
the city were appropriately represented in the student 
population. Within each team of students, the school 
administrators made it a priority to equally distribute all 
backgrounds represented in the school system.
The science classes in each group were forty minutes in 
length. Each group was administered the same pre-test on 
the same day. This pre-test was constructed by the author 
and the participating teacher, and was validated by another 
professional science educator in the building. Concepts on 
the pre-test were mutually agreed upon by the participating 
teacher and the author as proper representation of the unit
14
to be taught. Copies of the lesson plans of each group can 
be found in the appendix section of this study. Both groups 
were exposed to a unit on work, power, and force for ten 
days, and then given an identical post-test. This post-test 
instrument was the same instrument as the pre-test, though 
no references were ever made to the students of this fact.
The answers to the pre-test were never discussed, and the 
students were never told that the post-test instrument was 
the same as the pre-test they took.
The premise of this study centers around a student's 
ability to transfer knowledge from one subject area to 
another. The main objective was to determine the ability of 
students to use simple algebraic equations when calculating 
the amount of work, power, or force exerted by a specific 
object. The control group was taught in a traditional 
manner, where the scientific concepts of work, power, and 
force were stressed without emphasizing equation solving.
The experimental group was taught in an integrated manner, 
focusing on the mathematical ability to solve problems about 
work, power, and force. Both groups practiced solving 
similar problems, but math instruction was incorporated into 
the science concepts studied by the experimental group. In 
the control group, students had to rely on the mathematical 
knowledge they had learned prior to this study in their math 
classes. With this type of lesson structure, students were
15
not shown the math applicability and relatedness to the 
science concept at hand.
Common in both groups were the scientific concepts of 
work, power, and force. Both classes were taught the basic 
principles of these concepts, which included the
definitions, scientific connotations, and applicabilities to 
real life situations. A common textbook (Physical Science,
Silver, Burdett, and Ginn, 1988) was used for both classes, 
however the extent to which it was used was determined by 
each teacher. The textbook focused primarily on the 
scientific aspects of work, power, and force. It showed 
examples of the work, power, and force equations, but did 
not explain how each equation was solved. This was the 
extent to which the control group was exposed to the 
mathematical skills needed to study work, power, and force.
In addition to the mathematical examples provided by the 
science textbook, the experimental group also referenced a 
mathematics text (Algebra I, Addison-Wesley, 1993). They 
were taught simple algebraic functions and one-step 
equations as they studied work, power, and force. It is 
important to know that this material was review - the 
students had encountered one-step equations before this 
science lesson. The purpose for this review was to 
demonstrate to the students the applicability of the math 
equations with a science concept. The control group, as
16
well, was previously exposed to one-step equations in math 
classes, but did not have the opportunity in this study to 
review and apply it to the science concepts at hand.
At the end of ten days of instruction, both groups were 
given the same post-test. After this, an analysis of the 
results was conducted. This analysis consisted of an 
evaluation of each group's results on both the pre-test and 
post-test instrument. The mean, median, mode, and standard 
deviation scores of each group were compared. In addition, 
to determine the results of this study with reference to the 
null hypothesis, each group's individual differences between 
the pre-test and post-test scores was computed. The mean 
difference in individual scores of each group was then 
calculated and compared for the final analysis of this 
study.
CHAPTER IV
RESULTS
The purpose of this study was to determine the effect 
of an integrated math/science approach on the proficiency of 
eighth grade physical science students. A control group and 
an experimental group were pre-tested and post-tested on 
their ability to apply simple algebraic equations to certain 
science concepts. Both groups were administered the same 
testing instruments. The statistical results of this study
are found in Table 1. The individual scores of students on
the pre-test and post-test can be found in appendix D.
In order to determine whether or not there was a
significant difference between the scores of the
experimental group and the control group, an analysis of the 
individual differences was necessary. Table 2 represents 
the mean difference in results of the control group and 
experimental group, as well as a standard deviation of the 
mean differences. The individual differences between pre­
test and post-test scores of each group can be found in 
appendices E and F. Additionally, an analysis of 
covariance was performed. The analysis statistically 
demonstrated that the pre-test instrument was a significant 
covariate, with the results F(l,36) = 3.89, p > .10 . The
18
analysis further proved that there was a significant 
difference between the experimental (integrated) group and 
the control (traditional) group in their academic 
performance on the post-test, statistically controlling for 
pre-test differences, with the following results: F(2,36) = 
12.75, p < .10 .
The purpose of this study was to determine whether or 
not there would be a significant difference in the academic 
performance of an experimental (integrated) group and a 
control (traditional) group. The writer sought to reject 
the null hypothesis that there would be no significant 
difference in the performance of these two groups. In order 
to properly disprove the hypothesis, an analysis of 
covariance was necessary. Performing this analysis allows 
one to judge whether or not there is a significant 
difference between the post-test scores of two different 
groups, while accounting for the different academic 
abilities of each student in both groups. The results of 
the analysis proved that there was a significant difference 
in the academic performance between the two groups, 
therefore justifying a rejection of the null hypothesis. 
Students taught in an integrated manner performed
significantly better than students taught by traditional
methods.
TABLE 1
STATISTICAL ANALYSIS OF RESULTS
CONTROL GROUP 
n = 25
RESULTS 
n = 25
EXPERI­
MENTAL
GROUP 
n = 25
RESULTS 
n = 25
STATS PRETEST POSTTEST STATS PRETEST POSTTEST
Mean 54.5 65.0 Mean 26.0 77.25
Median 50.0 77.5 Median 20.0 80.0
Mode 80 , 85 100 Mode 20 , 25 90.0
St.Dev. 31.33 31.71 St.Dev. 23.5 15.6
19
TABLE 2
MEAN DIFFERENCE IN RESULTS
CONTROL GROUP 
n = 25
EXPERIMENTAL GROUP 
n = 25
Mean Diff. 10.5 Mean Diff. 51.25
St.Deviation 23.95 St.Deviation 25.64
20
CHAPTER V
SUMMARY, CONCLUSIONS, RECOMMENDATIONS
The ability to transfer information from one subject 
area as it applies to another is a vital skill in today's 
society. However, the ability to transfer knowledge is a 
learned skill, not an inherent one. Therefore, educators 
should model this trait as concepts are taught in the 
classroom. If a student learns subject matter with 
relationship to another disciplinary area, instead of 
separated from other disciplines, this transfer of knowledge 
immediately takes place. The student can practically 
experience the relationship between the concepts being 
taught. This ability to transfer knowledge and understand 
relationships will become even more important as the student 
reaches later stages in life.
The comparison of the mean differences between the 
integrated (experimental) group and the traditional 
(control) group, as well as the analysis of covariance, 
suggests the advantage of teaching subject matter in a 
simultaneous, integrated manner. Students in the integrated 
class received instruction on how to apply the mathematical 
equations they previously learned to the scientific concepts 
being studied. They were shown a practical application of 
the math skills they possess in a science setting. The
22
students in the traditional classroom had to recognize on 
their own the math application needed to complete the 
science concept. These students were not shown how to
transfer their skills.
Many students in today's classrooms are taught like the 
control group in this study. They are instructed in only 
one subject area at a time and given no application of the 
concepts they learn. They experience school as five or six 
separate subjects, instead of one whole learning process. 
After conducting this study, I recommend with no hesitation 
that teachers begin to integrate other subjects in their 
lessons. This does not mean that two or more subjects have 
to be taught simultaneously. Instead, with each concept a 
teacher covers, an application to other subject areas should 
also be presented. This method will undoubtedly encourage
students to seek the interrelatedness of the information
they learn as they progress through their educational 
experiences.
Future Research
Future research needs to be conducted in integrated 
learning. From this study, a positive correlation between 
student achievement and integrated learning is apparent. 
Because of this, I feel that other studies are warranted.
If it is known that integrated teaching shows a positive 
trend in student achievement, more research in specific
23
areas, such as race, ethnic background, age, gender, and 
environment would be helpful. It would be advantageous to 
know how integrated teaching effects students in an urban 
community compared to students in a suburban community. 
Likewise, studies on the effect of integrated teaching at 
different age levels would help teachers develop a strategy 
when contemplating the use of integrated techniques. It 
would also be helpful to know if one gender responds better 
to integrated teaching than another. There are still 
numerous research possibilities in integrated learning that 
would be advantageous to our present educational systems.
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APPENDIX A
WORK, POWER, & FORCE TEST
Name_______________________ Period______ Date__________
Directions: Using the equations below, solve for the 
amount of work, power, or force that each 
situation would require. The gravity constant is 9.8 m/sz on Earth.
W=FdL P=W/t F=mg
Units: W=Nm, F=N, d=m ; P=Watt, W=Nm, t=s ; F=N, m=grams
SECTION I - Show the equation(s) you are using and all 
of your work in the space provided.
(1) Joe drops a ball from the top of the staircase in
the house. If the ball has a mass of 50 grams, what 
is the amount of force with which the ball hits the 
bottom of the staircase?
(2) Stephanie needs to move her new refrigerator 3
meters closer to the stove. If it takes Stephanie 
a force of 60 newtons to do this, what is the total 
amount of work she will perform?
(3) Bob received a brand new motorcycle for Christmas. 
If it took Bob 15 seconds to move his bike with a 
force of 20 newtons a distance of 3 meters, what is 
the amount of power that Bob required to do this?
(4) Jill bought her mother a new vase for her birthday. 
Accidently, Jill knocked the 700 gram vase over and 
it crashed to the floor. With what amount of force 
did the vase hit the ground ?
(5) Dave needs to move his couch into the living room, 
10 meters away. If the couch has a mass of 5000 
grams, what amount of work will it take Dave to 
accomplish this task?
SECTION II: In the space provided, show the equation(s) 
you originally used to solve the problem.Be sure to show all of your work as well.
(6) Henry has an inclined plane that operates with 500 
watts of power. If a particular job requires 25 Nm 
of work to accomplish the task, how many seconds 
does the job take Henry?
(7) Marcia uses 1500 newtons of force to move her piano 
with a pulley. What is the mass of her piano?
(8) Larry has a wheel and axle in his garage. If it 
takes him 35 Nm of work to move his tool chest 7 
meters, what is the force that the tool chest exerts 
on the garage floor?
(9) Kathy uses a second-class lever to move a box of
bricks onto her patio. If it took Kathy 30 seconds 
to do this, and she used 900 watts of power, what is 
the amount of work that Kathy did?
(10) Barry gets his father's putty knife to scrape off 
some super glue that he accidently spilled on his 
new skateboard. If Barry pushes down with 40 
newtons of force over a distance of 1 meter, and 
uses 120 watts of power to do this, how many 
seconds did this task take?
APPENDIX B
LESSON PLANS OF CONTROL GROUP
Day One - Administer Pre-test. (See Appendix A)
Day Two - Discuss Chapter 12, pg. 281 - 289 
"Force". Answer review questions.
Day Three Experiment with "Force" concept.
Day Four - Continue with "Force" experiment.
Write lab report.
Day Five Assess Chapter 12 knowledge "Force".
Day Six Begin Chapter 13 "Work & Power".
Read 300 - 306. Do review questions. 
Filmstrip "Force, Work, Power".
Day Seven Finish filmstrip.
Experiment "Measuring effort force and 
resistance". Write lab report.
Day Eight - Experiment "Simple Machines and Friction" 
Write lab report.
Day Nine Do Review on pg 303-306.
Day Ten Administer Post-Test. (See Appendix A)
APPENDIX C
LESSON PLANS OF EXPERIMENTAL GROUP
Day One - Administer Pre-test. (See Appendix A)
Day Two Discuss Chapter 12, pg. 281 - 289
"Force" in science text. Calculate the amount 
of force a typical students exerts on a chair. 
Review simple algebraic equations with the 
force equation.
Day Three Experiment with "Force" concept.
Calculate the amount of force of various 
objects in the classroom. Practice solving 
F=mg equation. Refer to Chapter 4, Section 3 
in math textbook.
Day Four Discuss Chapter 13 "Work and Power". Read 
pages 300 - 306 in science text. Experiment 
with work and power by timing sprints and 
measuring distances on the school track.
Day Five Finish experiment with work and power by 
using the equations W=Fd and P=W/t to 
calculate previous day's results. Refer 
to Chapter 4, Section 3 of math text.
Day Six Assign simple machine project. Refer to 
Chapter 13 in science text for appropriate 
terminology. Bring to school tomorrow.
Day Seven Calculate the force, work, and power on all 
machine projects. Show appropriate measure­
ments and units, and setup each equation to 
solve for one variable.
Day Eight Concentrate on solving work, power, and force 
equations as they apply to the machine. Check 
units and measurements, and solve the 
appropriate one-step equations. Show work.
Day Nine Demonstrate machines in class. Discuss the 
amount of work, power, and force needed to 
make each machine work. Use correct units.
Day Ten — Administer Post-Test. (See Appendix A)
APPENDIX D
INDIVIDUAL RESULTS OF BOTH GROUPS ON PRE AND POST TEST
CONTROL GROUP RESULTS EXPERI­
MENTAL GROUP RESULTS
Student PreTest PostTest Student PreTest PostTest
1 100 100 1 100 100
2 25 25 2 25 90
3 25 30 3 55 95
4 40 75 4 45 75
5 40 55 5 25 80
6 55 90 6 40 85
7 30 95 7 40 60
8 85 80 8 15 50
9 85 90 9 25 40
10 80 80 10 0 90
11 95 100 11 20 85
12 85 100 12 45 60
13 0 5 13 10 65
14 0 50 14 5 80
15 80 90 15 5 90
16 75 25 16 20 80
17 80 100 17 15 70
18 45 30 18 10 75
19 30 35 19 0 85
20 35 45 20 20 90
APPENDIX E
INDIVIDUAL DIFFERENCES OF PRE-TEST AND POST-TEST SCORES FOR 
CONTROL GROUP
CONTROL GROUP RESULTS DIFFERENCE
Student PreTest PostTest Pre:Post
1 100 100 0
2 25 25 0
3 25 30 5
4 40 75 35
5 40 55 15
6 55 90 35
7 30 95 65
8 85 80 -5
9 85 90 5
10 80 80 0
11 95 100 5
12 85 100 15
13 0 5 5
14 0 50 50
15 80 90 10
16 75 25 -50
17 80 100 20
18 45 30 -15
19 30 35 5
20 35 45 10
APPENDIX F
INDIVIDUAL DIFFERENCES OF PRE-TEST AND POST-TEST SCORES OF 
EXPERIMENTAL GROUP
EXPERIMENTAL GROUP RESULTS DIFFERENCE
Student PreTest PostTest Pre:Post
1 100 100 0
2 25 90 65
3 55 95 40
4 45 75 30
5 25 80 55
6 40 85 45
7 40 60 20
8 15 50 35
9 25 40 15
10 0 90 90
11 20 85 65
12 45 60 15
13 10 65 55
14 5 80 75
15 5 90 85
16 20 80 60
17 15 70 55
18 10 75 65
19 0 85 85
20 20 90 70
